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■fe^ 5 v z^frhn*), fif* i o <iypu < 4 4>— lifficc 

]E»/«SfR-?-2 2*«it, **tf7^ 1 5rtCC*5l^T 
hT&£ 0 E«/«SR^-2 2(DlBft«:j:»3*+^-f 
B»*ttttiPl 2^6ttffiS*4. 



[nmm i ] ^ < t h i ffl«±cDa(*tc, j^ap^e 

ho 

W»3#tt*J€>ffiAUfcSL s»e*/«sr^*ik 

as*. s»*^^^rt©-«*<3[)iia4*sa[«:fflp 

AP*6S«E* + bir -f Wfc»»»ft3l*T&A L/c 

©-SK©Wf4*^»ttHjp^ ^ttffi s « £ c <b 
i-r^li^Jil fBig(OvY^Uh*^u; he 
[If ] 3^ * bf 4 rt*cfc#£K*4©»ifcg 

*CiKJ:0JlMr&C4*W«4r4lll*B2Xtt3 
IBiS£>W^Pb-^ h D 

IiSf4£&Af ^^©SAPi , ^i*f4^^A • 3fc« 
$m>+ftr^. ^SESeW^ttfflT^ttUJPi*^ 

*©w»*s»Rtap^6ia:as-&iv-/^ofc:^ ? , h 
H«t aaAp^ % * tr f cca» 3 & 3&s 6 a a 

t'-N ^ h „ 



< 2 > 00 1 - 1 2 4 78 9 

2 

mi—eo^rti^ i ii&ciBig<Dv^u b*-^ h 0 
[sw*ig8] i m<Dmmm&mc, suiaaAP, mm 

mc mmLitctzfflktirz tmm 1 - 6 ©<, > *rn^ 
i iicctatecD v opb^.;K 

io MiaaAP. fufattaiP(D3MS(Z) 

l-6CDC^tl^l«CCfBtgcDv^^Db*-:^ h 0 

»»*<D*J>fc< i 4> 1 ffl«±*. MIBaAP&O'mflBtt 
ffiP<D4>& < i ^>-^^r 1 ffla±«« t/fc 1 fflc^S^CC 

*@5£H*< fc L/cCi & i -T ^>fl*^ 1 - 6 9 
20 ©t»m*>l^CcKj({©v-<^nt^5r ho 

[»*3H1 1] fflfBBS»3&s^«(Rr*0. MIBttffiP 

*«F»i-ra»3c^ i - 1 ocD^rn^ i wcfatgcD^ 

Op b*^ ^ h d 

inxm i 2 ] wsa«»3w«tt-c* o , taiBttmp 

ho 

30 [fi^xi i3] 4>a < t h 2 m&±<DmnmAn&. 

^fi*^!-! 2CDl^-Ttl^lll^lBtlcC7)v^^pt*^ 

^ ho 

[tmm 14] < i 685fa* b^ ^ iMiBiim 

> ^ x^eas c i *«F«ir 1-13 od^t 
1 Jf cciBig© v oobx^ h 0 

*^«c4 c i^itMi-r^ii^ 1 - 1 4<3Dc»-rti*> 1 

W JI(ClBtJ(<Dv>r ^ a b*-< ho 

mi -1 5oti-rn^i35tciatgov^^nt*^^ h 0 

[IS*^ 1 7 ] itufB&AP, Hu82ttfflP©d>& < t i> 

tgCDv^^Pb'^^ ho 

1 8 ] iffKEE«/*S*^K:*j w &EEH/1I 

0 7W^6^5^MilS^iiri^ci^fit 



(3) 
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4s»*3B i-i7 o^-rn^ i m^nmo v oat^ 

^ ho 

[I93»S 19] < 1 1> 1 <@«±©KttK:, 

hw&* : & a-t &tc#)<D&. xn±, %mm&3tmzti 

^C^att*«ROK»*IWaffiAP*>6S 

i- 1'^ * rt<DS&€>«a©K*44^»ttHiP^ 
6ttffi3tf£c££#m£T&it^Il 9fBiE(D#&i£ 



^©^*IJSBaAP^6S«WK©* * tTr- * rtcc 
Kttl±lP^6ttUJ3i±6Ci%#1&<i:-r^it^l 9 IB 

*i*»rr & c t *c «t o asfi-r £ c t ^r^m t -r z>m&m 

2 0 X« 2 1 IBtgO^a^go 30 
[flW&H 2 3] 4>ft < <h i> 1 ««±<D»*tc, 

6K*4*aA-r*fca>©aAPi, mmm&&.x • * 
u ^c»rsa4*iwaiiAP*6^** + wca 

7* a rt©-5g«Ottf4*SKtttHP^ 6tt W S * £ ^ <Y 

p*s««ifciiWE«3n, aKtttHP*»6*n*tiaa 

Wo 

mum 2 4 ] ^mm<D* + •< n<omtnn 



[ii*JS2 5] wiEftAPo-en-entc mtzzmm 

tnattUiP^6att4^tt*»K»*ti:a3*4« 

i JicciBtso^aisa. 
[f**JS2 6 ] B5fiaflEAP©*h*nK:, #tt?8*&S; 

§BSf*F*3 K 3 ti IfrlB&AP * 6 MIBttUJP CCM 5 

jg i 9 - 2 5 ©t^rn* i sfcsatso^assa. 
[111*352 7 ] HuisttmpcD^fflcc, Rttapi^tt 

[0 0 0 1 ] 
[0 0 0 2 ] 

[0 0 0 3 ] CODNAf y -^(Dl!{JStC*5Wi»/hX 
^^(Df^iim QUILLM b*>&>; 

[0 0 04] 

[$m*mw:0£5±'?z>mmi ccv, quill 

*SCtt. t>5fe«:jBtiSS*afcia««:Kf44B?«e>. f>5t 
[0 0 0 5 ] */c, bT>&y>y**B, v^^n^* 



V 



c^<*ffir*s^ i0*cytr-:/r*4im«:y>$ r 

[0 0 0 6 ] Sfc, X^y>^b*>SSlt b*>5feCC 

»J f - 1 IHOX ^ 7 f V > ^ l^t t f , £ffl4tc 
ffitt, *^r«*4*«**3R*K: $ h LfcttllraWLfc 

ftDNA»««*W4<fcbA:J»^. DNA^ift^Ci 30 

[0007] *mmz, ±&btc&%&ffi<Dfflmgjc 

[0 00 8 ] 

T 4 fcsbQftAP i s iSBS^MftA -»^^^^t 
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[0 0 0 9] ^ ^ a b'^ v h T C<DJ; 

O 4 4 oCc»JS U r «/hB*##ttttiP<fc «3 ftfcU § 

«aA«ttW*r©IHL WWftiH^IBrt***^*^: 
&*r«fliT*c4#tt<,>. Mccte, S<fc£f*£'h 

3tf&c4fcffii«"r#£o 

[ooio] tp^7^f^pt^7 hcc*5ii-r«, 

^^W»*OT3BaAP^6SR* + tff--f 
KUBiJEKjftS-tttts&seaAtfca, E«/*S*^*I8 

teJ:9JBirf*C4#3&&dffSlA>o &*5, ^IgEEm 
/*S*^-*IBft3 tftt** 6K»*frffiaAP^ 

matter zcticx*), mttm>&^%±im)tv 

*IB»3#*+^^rt<D^ftttWP^6ttaS-&* 

[0011] t'f ^ rt©8Ki*#14©^ 

[0012] *S!807Oo^f hCC*5l»r«, 
AP. tttf^ i**4cDttffiP, ^O'StrfBIEm/^M 



©ttfcHP© 3 «»D8Wfc#y>& < 4 2 «SfcLh©»# 

4. 3€>Sc*fc> lffl©mfiaS#rtfc. 4>jSc< 4 

'}>ts. < 4 i> 1 fflfcLhft. ^©aAPSO'^OttaiP 

©4>&< i t>-#* i ffl«±^j«ofc i mombtcmG 
[0013] ni©«^rt(c, &sm4#. ^-n-ena 

ai5tS©i*f4^rPIB#(CB±Wt , *.5>„ -*fc. HI© 

a»i*3«:. swtaow. -e-n-en i w&mzti-c^zz.- 

ffifliJ&S 5 ftfc4>& < 1 1> 2 fIfe(±©»££&iSf 

aMatc*aatts*iBAc 4#ojt&4&£-# l ss^© 

ARB** ffl#IBIB*K pJ««: «c a. 

»flcw¥ffi«r* ») . tasKottttjp*«(*©- 
*©i¥ffl«c^fS3 tirte 0 . Kf4©aAP#Hfi#©£ 
¥ffliC0sS3tl"Cl»S C 4## £ M&*¥-m%lC 

4»hfC&5. ttUiP*s»*©^SK^fiS3n-CC»S 

Sf*©WJStc^$ -5 £ . 

^ fc-?tttWP©*flrft©BK:±6f$ei*i-CS.5. 

h&c ^©s^s^stc-eti^nttAPiRtmp* 

ff^-T^CiCciO, SAD*6, P±fflPS-C©as88© 

•0*^0. tta*it*scT9©:*»£aiffi*ffl*. jg 

fCi#ft©&ffl3»rt*r6j±-r £ £ t> -o fcipj** w-r s. 
[0015] »C * fc. 4>& < £ 2 ffl«±©«*4© 
SAP*, 1(1©+ + e^(C8J&3ftTl>£J&i!g-e* 
oTfcjto. c©«g<;-r«. «»ffl©aAPJ:i)«*4. 

So 

[0016] Sfc, *ffeHJCDV^ n f< ? h 

r«. + f tES/iiiRW, j&jsJS stress 



(5) #gg2 0 0 1 - 1 2 4 7 8 9 

8 

wsk, c ©»*&* * >j - > ^- h mmmes&m 

«. «MK4i,T&«»flS£K#5A£i>c4. 
wi, ^/T^#y^ccWAtt#*-5c4. Ji^K 
J f>SffiW4©SlSf4*s/h3^fc««>fiL-Ct»S. SEfc. a 
AP> ttttiP©4>&< 46 lffl*JJ^fiE3nrc»4»* 

[0017] fcfc, EE«/*23R^«:feW4ffi«/* 

< . ^bfcfflfiR©fe©Aif#e.n***>6.Sf 

[0018] Sfc. *«lJ!KJ:*ltf. 1 ffl«±©»# 

^gp^6is*4 ; &aA-r-2.fc&©aAP4. ^^t*:*4 

20 *5^*3tiS+f £. attWKSttHJ-rittWP 
7 5 >? X h t£ n . %S&&fc<D$>t£ <th — HSJCff 

gsn. ^g9ttmp*>6^n-ensfes®s©®*sm 
*5d±w s n s c 4 &#ast 4 -r •& ^a^s^ti^s n z> . 

§e.tcS/c. *#69i{cJ:ti«, ^<4 4>lffl^±©S 
30 n&&A ■ 5t*3ns* + b'f-^ 4. S«E«f!4%ttffl-r 

€»p±mp4*5f^sn. a«E+ + tr^^*»fis-rsa» 
s j» *xa»e»fc*h rnm^<D'pti< 4^- 

aran«*3E«o. ^c^-t , i^*4^irfsaAP^6^it*i' 

few zmmmmzT*, + 1-7- ^ Komi*®® 

t!\ ttf^ rt©— 56«©WPf*S»id:aP*> e> 

^.r, a»ttUP*i««K:j0(lE«3ti. ^«tttUP3&> 
P>**ieh, lift S«ffi©Mf*K*4^ttffi $ n €» c 4 

®4-rs^a^g*3ffi«$ns 0 cn6©^a«gicj; 

ti«. 70B^? h4r^fflt,»-5C4{Cj;<3. —IS 
ict$;^<©@®©ii;^^[5lB${c«^-c^ > S/c-gR^^ 
©^Cfct-^5- h*S*{csa!ir*«. jsjc. ittap** 
«K««:S^JEBStirt>SCiK:j:0. mi*. DN A 
?■ » ^'© J; ^ tc-^TcWtcS^JHSSn/cSS/MsJ* i. h 

50 [0019] c©^a^gic*s^r«. l**4©ffiffl^ 



9 

i^oaAPo-e-ftftut. 
ajwx#* Notttfl-r afcabcc. f«&AP<7)f n-en 

mmm&m&tz c 4#& < , x# ? f * > ycoag 

[0 0 2 0 ] 

ap4, vmi&mztih* + v*4 tmwmn 
4 ?&«■*., c©«*©*ttrf'^**jsW'Sd>ft<4t 20 

-/^PfcT^Sr MCte(,>TW\ jff*l/<tt, +tb'f^ 

fc'f ^ rt<D-£a©WI4*ittffiP3^6«:ttJ 3 £ C 4 K 

dna^?w^m^#* h^wfss-ra 

[0 02 1 ] 

4>& < 4 & 1 flei±©3B»2 8 

h2 5 4, ^-1f^U-h2 5©— ^CDffllJtcSfci 
^*>StirKSS2 8 tffllt5BI^l/- h 2 3 4£, 

□ i6*H»e>n* x^-if-7'u-h2 5ccB^3tir 

l»*aaB2 8eca9Sf«*Aai 4, ifiUgl 7^4-? 
W^n^ 0 fit, BBa^U-h2 3©^li±tc 
tt, TSM3 1, E«/«S»3 2fecfc^±aB«ffi3 

[0022] ±iecd J: 5 tzffii&wj? a br-s * h «c 
J:ti«. ±SR«S3 3 4T9WS3 1 4(&R8te*IK« 
0 £ 4 t EH/H^lf 3 2 i>m& L, St® 2 8 #8HE 3 50 



«fBB2 0 0 1 - 1 24 78 9 
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nr n*:* * ^ ?m ( jdem) i 5 ommwm'j? 
rzctscz*), **trfw 1 5rtcc^»3ftfc«» 

(DNAKK** ^tef^ 15*C«iI 

■rattiapi 2^6Bf5ea«rttm3*i, mmmxvj 

iStt, »BI¥6-40 0 3 0#&«fcE«i3*'l 

[0 02 3] ±IB0/c^(Dv^^pf^^ KCfcO 
T«\ (Sn£ES> 1 DNA»f 

[0 0 2 4 ] * *f < 0 1 $Cg£ 

itmRBttTzo-mtmnzmA? saeap i *u < 

fcB»AP4#*9> fl^ttWP23Wttl8tirc>6. 

Pl*6ttfflP2KS4aBBM)H»4l/r. aAPl^> 
«t«a&\P1^6XaK5 1 3»AP4 4«r+i- 
t:-^^ 3rtCC«tt^^5«4(08Sti*SLrc4&<«:aP 

^l-1 00 0 0fig(DDANBf)t^liU 
g/(il©«Srx3SSC««iR(0. 4 5MMt 
0 4 5M^x>»tFy^A*SSS(pH 
7. 0) ) ^»»3-&/cKft4«H5^a>ty^'Ca 

NA^- 7 7'f©MSffl7^ ^7 a tr^ y h©J8^«, 
tr^^S(L)«, l-5mm, ^^fc'f'-f ifM (W) 

0. 1-1 mm, **fcf?waS3 (D) 0. 1 
-0. 5mm»SO^ ^/c+ \*r 4 rtSCC«, ft 

[0 0 2 5 ] */c, *^<D7^^Dfc:^'? hiCfeC^ 

ttMcftfOBBtft^Xttt/. a^r«M**ttAPfr6* 
^tf*^rt0cajftg«l3^W6ffiAl//d^«:, E^/ 
«^F-*IHttii5-e*. for, C^ii^, ^^fc'f-^ 

t*«i»rtr * c 4 fc&wmth c 4##* l 
^^rt*Sfo»^», ^"rb^>)f^^ c c<r i bj:^ 0 f© 



u 

#H¥8 -2 0 1 2 6 5#&«fciB«3ft 
^**Wi^JB«tt*««Wtt:iiH3es-tti. cftte<fc 10 

*»"?>f^Dt^^ hCCcfcft^ 

Dtx, hs##^>^£Lr«fer£fc&> 

bx, KD«aEt>*«^tr-5Ci*sr#-5. 
[0 0 2 7 ] &iC, $^|07 0atx 7 KU 

io + ^^f-^rtccjaar-sKtti^cciittHo, 

©*fl^©Sfb*^r*ci^j:>)jear*&, c 
PM>/s-ya*sw>rd>ft < r h c <t#rt 5 <t <b & 

[0 02 8 ] H3 (a) (b) -0 9 (a) (b) 

&<Dr&£ 0 H3 (a) (b) &C*Jt,*r, 1H^S{*4 30 
0I*JK, ttft&APl 6, 15, HRtttttn 

12, RCXE«/m^*^2 2/)i, *ft«ft«KfiiWJ15 

fiE§ftr*jo, zh^tioKn/mmm* 2 2o±^m 

S3 3iT3B«tt3 l^-eur3l*fflSftrt^ 0 C 

s^^aso^^B^ctttiir^ci^r 

[0 0 2 9 ] H4 (a) (b)©7-f^D^yh 

noil**, M»aAPi 6, ^tef^i 

5, f^4ttHiP12 4 R0 f EEm/m^^2 2^, ^ft 40 
^ftHi^/£3ftr<,>*:i~* h (H4 (c) (d) # 
JR) fttHKfl. BSttJlS 5 (M^^Al 8, 

i£tm8&>v> 1 9&o*@^K2 o»). (tcmjzLtcm 

»*«ter GtBft) l7^1"W§i 

i£MU 8<b{4g^b>l 9rH5£«2 0fcHSSftr 
H4 (a) (b) H^«:»3^^ 
1 8<DW«%*^3 5 Ar*H5E«2 0«C*S86^-S>Ct 
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[0 03 0] S3 (a) (b), B4 (a)^(d) 
CCfctt*, i$f4&AP16, KftttfcH 
PI 2#JI5J553ftri>*S#4 0«\ -fe7;^xrf 

gcSftrfcD, K)Effc^v=i-T*>aj»ssse<fc 

sci^r*^ 0 c©5*>, g^fb/S5#$^b^n 
^t&v H^cfc^rt>«tsw«S^#^ci, sgtt 

6«fc#i>fcSflI3ft4. *#4 0*z>tm± 

B, 4>ft<4tK E«/«BIH L 2 2 3W»J«3ft*»» 
KB, T^S^AS^B^^-T^oaSftl^^Sft 

me. ^ -?^> 

cc4b ur tt % ^ a >K$fl £ * £ >»«SRCX v 

A ^ r r/Kifirfp 6 & -5 i r & #*4#fiFSS 

ffi^^ft&o Cfttt. C<Dcfc^^4^^m^W^ 

^»<tE«e«*wr-sci«cjn^. e««^«9s«f 

$cd fc<D4S5E«:»«r & C <b 6 C t < . 
[0 0 3 1 ] gfts ±SBEE*H2^S y^^CC, 

xxfoiMtft, £o<ttcft6i>rfta*Dffl#£ 

ha>^^A^Wr^-fe^5 ^x^i^ci 
[0 0 3 2 ] ffli/Wfi*f «C*W*±«|Mi« 

ji^TaJ^SB, sarHftr*or2i«tt(D&Hri« 
fiSSftrt^ci^»*u<, W^«v 

tVyf>, rt'zrisVJ*, U*JV 

mfrn£>#tc&&wmi<>hti* hoc, ctit>tcKnm$> 

ffl^r*>j:^ fl cfteosf*. EEm/mM«T-, 
«s*m«- *»SB±r«c«aur«m3ft*«>or* 

[0 0 3 3 ] H5 <a> (b> tt, * + fcTfw 1 5i 



(3) 

13 

»5SStifc«»4 0 <t, &AP 1 6 £ 2fl*f®gBB 1 
7#**i*tl-«^o»tt3tiyt«»3 9i, UttUPl 
2#a»«»S*ftfc**3 8 ftjJMfcffJSLAia, S 

6fc*3> g*3 9BXr>UX, «*3 8tt#»;-f 5 K 

v-y ^ymomm^mbxm. » 

20 

[0 03 4] 06(a) (b)«, *^©70P 

t;^ hosetcffecoFJ^f 4><z>r, co-opt: 

WMtWP 1 2 , &tfE«/S®R*2 2#, *tl*ti 

hri* w*ttffinii 23WK»4 0©«H«c»*snT 

1 2*&ttlH3tf*. 

[0 0 3 5 ] B7 (a) (b)«*«SB©^4 

fc'^y MJ, B3 (a) (b) H85 (a) (b) £|5J 

^6 (a) (b) tmc<> immmom, im 

&AP1 6, * + 1 5, KfittWPl 2, RCfE 

5 £f**4&AP 1 6 (DI8!«\ z!A?L 1 4&tf£lR 1 7 

[0 03 6] B8 (a) (b)B, »*4 0# 

* 0 , WBHttfflP 1 2 *s»*<D-^<D^fflCC 
»8S*vcfc 9 , 13f4&AP 1 6 3WS*©±¥ffiCC»« 
SftTl>a*ftWC**. ft*. EE«/«HR?2 2 

b. »±tHP<3b!5)i;i¥®p , 9(a^$nrc^ 0 £6cc£ 

fc, B9 (a) (b)B, 2#DB*«£AP1 1 50 



WB2 0 0 1 - 1 24 7 8 9 
14 

ffi©**t:7w l SfcSBKStiri^JOmt?**. E 
«/*SR*2 2W\ ISI4&AP l 6 iH&i^ffirtfc 

[0 0 3 7 ] ijeu/cv^^at^^ 

yt»^s«coc»rawrs, b i o «#as»5 s© 

~^J£mT 0 Bl 0©»ffi«ll5 5B, Bl 1 (a) 

(b) cc«rw*aAP5 2, smttaips i**rr* 

7^nt^^50(!)«Sfl(50a, 50b, 50 

c) ft^ttfflP^T^KiftWfcWBrfiRS'tfrfli 

fiSStitl^o #70Pt^7 h5 0a, 

5 0b. 5 0cB, ^ft^ft©i£f4&AP5 2a, 5 2 
b, 5 2 c*±W&U KI4fliffiP5 1a, 5 1 b, ? 5 
1 c£T§J<hU ^oaKB»ttfflP5 la, 5 1b, 
5 1 c#«»KI8&JieS3ftT. WftttfHP5 1 a, 5 
1 b, 5 1 c^6*n*n«*BSl<D*«*»4^i!ta 
SftSJSfc&^rc**. t*$ttfflP5 1 a, 5 1b, 
5 1 c©S6«cT*«ctt, WHttfflP<fc*^*4*Hi;< 
t^^©^^/cSlffi^6^^M^fji^5 3 MM 

[0 03 8 ] COJ: S#aiH15 5 

fcl^Ttt, Bl 2CC*Vf J:5{C. f$sf&AP52a, 5 
2b, 5 2c©*ft*ftfc* RQr^flSROMWKH^M 

©ttfcHPS la, 5 1b, 5 1 cfr6N&*X##$t& 
«Mfltt, «*rt«c»*3ftfcffiAP^6ttfflP«c 

ft*5, *-h';v^6K«^p©*n*n«cttR» 
*ffiA-r&i6(jSE». h » ^^aAP(c-fe » h u/c 

aAP2««ctt»«Jtt0, *?hiH*»CH«3 
[0 0 3 9 ] *^W«C*5^-5^ftSfi5 5 ^rffi 

i>fc d n a ^ y y'omm&o-mmtz. 

^cc^AP^c, QNAmftm$<DA~>tcti-b l ) vis* 
mUMTZ. *<0«ffll/«H»*K»3l*ttUP 

[0 04 0] «ft©»7*«, 'JU-W^g^^Ccfc 

ES/fflUR^^ + trf-^rtoiSftottiS, its 
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© t © «^«>i&M&{f o ts® tfj© * 

tta©£*{c»f**K^as3&£U tttb^ 
[0 04 1 ] 

[f%BJ§©$jfli] «±|&HJJ I, #*|l|©V-f* 
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(54) MICROPIPETTE AND DISPENSER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a micropipette 
capable of highly accurately forming microspots at a high 
speed a dispenser superior in productivity capable of effi 
ciently dispensing a few hundreds to tans of thousands 
of samples at a time and forming microspots through the 
use of the micropipette. 

SOLUTION: In this micropipette, an inlet 16 for pouring a 
sample for outside, a cavity 15 in which the sample is 
poured to fill the cavity 15, an outlet 12 to discharge the 21 
sample 12 are formed in at least one substitute 10 or 
more, and the substrate 10 which forms the cavity 15 is 
made of ceramics and is provided with a 
piezoelectric/electrostrictive element 2 at least one wall 
surface. The micropipette is constituted in such a way 
that the sample is moved in laminar flow inside the 
cavity 15. By driving the piezoelectric/electrostrictive 
element 22 to change the volume inside the cavity 15, a 
predetermined amount of the sample inside the cavity 1 5 
is discharged from the outlet 1 2. 
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